Receptor-mediated modulation of activity-dependent adenosine release in rat cerebellum.
Although the neuromodulator adenosine plays an important role in many central nervous system physiological and pathological processes, the properties and mechanisms of extracellular adenosine production are still unclear. In previous work, we determined that two forms of adenosine release can be evoked in the molecular layer of the cerebellum: one independent of ionotropic glutamate receptor activation (evoked by a train of stimuli) and one mainly dependent on the activation of ionotropic glutamate receptors (evoked by a single stimulus in 4-aminopyridine). Here we have investigated how these different forms of adenosine release are modulated by metabotropic receptors (A(1), GABA(B) and mGlu4). Although both types of adenosine release are inhibited by the activation of metabotropic receptors, single stimulus-evoked release was much more potently inhibited suggesting differential coupling between receptors and adenosine release mechanisms. Metabotropic receptor antagonists revealed that endogenous A(1) receptor activation plays the major role in controlling adenosine release and determine the relationship between stimulus strength and adenosine release. The major mechanism of modulation is through control of ionotropic glutamate receptor activation with block of metabotropic receptors inducing glutamate receptor-dependent adenosine release. In contrast to metabotropic receptor agonists, which inhibit adenylyl cyclase, activation of adenylyl cyclase (with forskolin) increased both glutamate receptor-dependent and independent adenosine release. This is the first time that the control of adenosine release by endogenous modulators has been studied and like classical neurotransmitters, adenosine release is controlled by an interplay of presynaptic modulators. This article is part of a Special Issue entitled 'Post-Traumatic Stress Disorder'.